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Microbial Agents and the Optimum Control Parameters for Pig Manure Composting
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Abstract; This thesis mainly studied the microbial agents and the optimum control parameters for pig manure composting. BN1 was a micro—
organisms agent with mixed microbes:DZ1, DZ2, GX3 and DX2 which were selected by author from piggery wastes in Beijing areas, as well as
Coriolus versicolor Quel. and Penicilium chrysogenum Thom. Based on the determination of the cellulase activity of all the microbes which
proved to be high, the orthogonal composting test was carried out in simulated fermentation tanks to study the effects of different parameters
such as ratio of auxiliary material, aeration rate, initial water content and microbial agents on pig manure composting to optimize the composting
process. Straw was chosen as auxiliary material with the addition ratio of 5%, 7.5% and 10%. The aeration rates were ranked to 10 min, 20 min
and 30 min. Meanwhile, the initial water contents were 40%, 50% and 60%. Microbial agents were EM and BN1, with non—microbial inoculation
as blank control. According to the synthetically analysis of composting effects by weighted mark method involved with the changes of tempera—
ture during composting, total nutrient content, C/N and sensory analysis, the optimum condition of pig manure composting were obtained as fol—
lows :tate of straw addition was 5%, air—flow was 102 m*+d~ per cubic meter, water content of compost materials was 60%, and microbe was
BN1.
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Table 1 Parameters of the raw composting materials

Pk FkE%  BES BN % BRA
W2 47.1 0.9 18 20
FEFE 7.6 0.3 18.3 61
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Figure 1 Design for simulated fermentation tank
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Table 2 Design for orthogonal test
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Table 3 Evaluation standards for composting effect
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Table 4 Measurement of cellulase activities in different

microorganisms(mg+G+mL™+30 min™)

- FigEnfEl/h
B

24 48 72 9 120
DZ1 0.503 0.271 36.2 1.98 2.33
DZ2 1.86 0.489 276 3.15 1.33
GX3 2.32 0.264 31.8 2.11 2.56
DX2 1.88 0.358 323 2.77 1.56
Pe. 0.862 0.587 26.3 1.39 1.92
Cov. 1.46 0.236 297 238 1.88

2.2 WD R M RIEN
2.2.1 HEESRREE AL

P20 L EATAFRME (GB 7959—1987) 1
T, R AR BB 50~55 CHHrEE 5~7 d, HEARAD
KRBT FAFRED, W 2 iR iR , T AERT A
RAE Y R R P VL 31T B S 5
A, T AR R E GG AR s, Hor
Ab¥E 2 FAbFE 3 FHEBEY, SHIEFE 6d FE Td



F29EH3IM

K b H om B

FA

0 589

0r

R/

HERER AR IR AR

LT 50 CRA L, HARAN BRI T A8 ; Ab 3R
2 FALEE 3 [EGR IRST AR 57.3 CHI 57.5 C, =& =
B NERT 14d M od, MHAIERFIEHE
F 55 °C, H iR Aieaent a4, b3 4 LbBE 5 Fn
AbER 6 TEFIBHIS A E B RIS . A3 1 bR 8
FMALTH 9 —H B K EEAE IR E YA RS 50 C(F 5),

RS HELREPREETH

Table 5 Changes of temperature during composting

WE %3] 50 CH@mARE/d 50 CULEREREUd BSiREC

hbe 1 — 0 48.1
Ab3E 2 6 14 57.3
Ab3E 3 7 9 575
Ab3H 4 15 2+2 53.5
Ab¥E 5 11 2+1+3 52.5
qb¥ 6 24 1+1 50.8
A 7 17 3 527
A 8 — 0 48.8
438 9 — 0 475
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Figure 2 Changes of temperature during composting
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Table 6 Nutrient contents of composted pig manure
HH SBklg ke Sflgke! SWlg-ke? Splg-ke? BENERg kg C/N
AhFE 1 393.56 20.18 8.41 17.93 46.52 19.5
4hTH 2 390.21 21.28 10.43 17.07 48.78 18.3
ibe 3 327.44 18.05 8.98 16.08 43.11 18.1
Wb 4 290.92 20.01 10.15 15.95 46.11 155
4b3E 5 294.44 17.89 8.25 19.15 4529 16.5
4b 6 31631 16.65 8.86 17.98 43.49 19.0
AhTH 7 368.15 19.91 9.00 1591 44.82 185
ib3e 8 356.84 18.42 10.88 17.95 47.25 19.4
ibFe 9 365.70 19.35 9.68 18.98 48.01 189
xR EBEURTEME
Table 7 Scores for fermentation
Ak 1 2 3 4 5 6 7 8 9
BT 0 3 3 2 2 1 2 0 0
C/N 0.3 1.8 2.1 27 24 0.9 15 0.6 1.2
BER 0.6 0.9 0.1 0.5 0.4 0.2 0.3 0.7 0.8
BEZK 1 3 3 2 3 1 3 1 2
B4 1.9 8.7 8.2 72 78 3.1 6.8 23 4.0
%8 FHRBER FIBER A = R R AR P E R AN EER
Table 8 Result of the orthogonal test HH YR BRI E 5, BB 2 b #a i
A RHRIIE ESEK/min SUKE BRLE 5494 SRGBEDZEAEE B, #REHRTERE,
1 % 10 40% cK 19 It HEF4E 2 BEE 7 PR R E] 2 72 he
2 3% 20 0% BNI 8.7 (2)PRE A B HI & A BNL( 5 EHfE 5 DZL,
S " S DZ2.GX3 1 DX2 5 M4 WA E & L &1
5 750 20 60% K 78 BIHATIRG ) , B 25 TR IR, 5HFP EM B 5 &
6 7.5% 30 40% BN 31 REFAE YRR AL BEAE L, B R R UEHE LR |
7 10% 10 60% BN 6.8 FRREFEE A, BFRSSER, BIESR R
s 0% 0 % EM 23 [ BN RESE SRS S AT Bt e, IR it — 2
> 0% 0 s O 40 TSR AR P A TR,
DRLeae a0 2 A (3 ZEHEHEL ) BE AR IR B 1
S SO S R, T AR A TR 5322 5 S0 o B 0 B L
W 1900 L167 s167 1633 FIgtE. ABIRRISE ISR E R SHOY
WIN S%FEFFEIR(C/N 2y 21) , 38 K& 50 oK)
B 102 m® d7, YRS 7K B 60% , EEFSMIEE T BN,
*9 BEHPRETZEHSH
Table 9 The optimum control parameters for S -
Pl manre composting (1] TR, F A B s B 20 T (AL RBIN). F678H A5
FEFrE BRAK K B fa), 2008.
5% 20 min 60% BN1

L R REFF AR R R 5%, T T ah O/N 25 21; BABAAL
TR 1.63 w’min, EARAGAT 032 w’, B RN B KY
B 102 m*-d,
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